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IntTOfiuctlon 

1981 was the year of 'the disabled. A. gre'='teE 
etten-f-ion wr-«i paid by specialists from different disci dines 
to help the disabl ed medical y, educntlonaly, vocatlonaly 
^nd even jobs were reserved for them, '/hilc some of the 
disabilities such as blindness, deafness, mental ret'-'rdation, 
orthopaedic handicap, severe emotion-d dis^xi3t»ance, spe-ch 
impaiimiGnt are easily understood and aoprecisted, but very 
little Js known about the disabilities most InpoTt.’nt to 
education, namely, learning disabili-.ies (LDs) . Tl.e tem, 

LDs, Is riot a bro'd t'=>-cm to cover children experiencing all 
kinds of learning pioblems. LDs have their own specific 
popul n t io n o f di sabl ed ch il dren. 

Learning Disabilities of greater concern bo the school 
going child, hig teachar, big p'rent are: (1) Dyslexia 
'difficulty in lea ruling to rgad in spite of adequate intelli- 
gence and proper inpt motions, im-iies neurological dysfunc- 
tion) ; (2) Dyscalculia (diffiailty in manipulating mathematical 
symbols and mastering computation, usually as a result of 
neurological, disorder) ; (3) Dysgraphia (difficulty in 
perfolraaing motor movement noedrd for wrifciug); (4) Hyper- 
activity (b ehaviour unnecessary to the situation or task at 
hand, and disruptive to 0 ,’^hprs - a motor distujbanc^ which 
is not an motional problem). Thus language problems, 
arithmetic problems ^nd distractability are three learning 
disabilities which need attention of the LD specialists and 
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neurologists* affect 3 to 15 percent of 6-14 age 

children. Of sll LDs, * dy£Q.exia < needs great --r attention 
because of the importance of language in all school 
learning, 

A Case 

Anil' s very presence was disheartening and annoying 
to the teacher. The teacher, an enomous lady in an 
author! tariau manner, leaned forward to address the parents 
of the child. She looked at 4-yerar-old Anal, who sat neaHy 
and smartly dressed in the front row but expressionless as 
usual. Dear Sir, she said, her voice rising in emotion, 

*1 can't believe jou could h-'va such a child, after those 
two brilliant gitls,* 

It happened nearly ten years ago, but Mrs. M adhu 
and Mr, vinod K. Gupta still shudder wheu thc^ recall the 
scene. The teocher' s indictment pierced through them 
like the pointed needle. How Indeed could the mother, 
a teacher, the wife of an I'ls, and bhe mother of two 
brilliant daughters, have a son who was failing reading 
re- dJness in KG Class. 

Anil is one of the estlmrated 3 to 5 percent children 
with dydexia, aniD that impedes one's ability to process 
the symbols of writ^Gn language. Dyslexia' s wide- 
ranging symptoms include inadequate speech, difficulty in 
learning and remembering printed words, reversal of letters 
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or the sequence of letters in voids, uncertaintly as to 
right or left handedness confusion about directions in 
sp-ce or time and illegible handwriting. 


Definition 

Mykl:^ust ( 1968 ) defines ’childhood dyd.Bxia’ as a 
language disorder that precludes acquisition of meaning from 
the written wordbecansG of a deficit in ability to 
symbolise* It m?y be endogenous or exogenous, congenital 
or acquired aft_r birth. The limif^tions in read language 
are demonstrated by a dj screpancy b etvjcen exaected and 
actual parfomancG in reading* These limitations derive 
from dysfunctions in the drain, manifested by distuibances 
in cognition, Th^ are not attributable to sensory, motor, 
intslloctual or emotional impairment nor to inradsquate 
teaching or deprivation of opportunity. 

Poor Reading Is Hot Dyslexia; Amo ng the 
conditions that cause poor reading achievement are lack of 
opportunity, inadequate teachiiig, low lutiiLligeiice, emotional 

I 

disturbance^ poor hearing or vision, and d ilingulty, 

Although the brain of dyslexia children reacts as it does 
in normal childrexi who are confronted with meaningless 
info mat 10110 the differentiating factor is whether there 
is 0 deficit in gaining meauiiig from the written word. 

If thare is no such deficit, the reading disability is not 



designated as a dyslexia. Simllaiiy, poor spelling ability 
chaiacterises the written language of dysLexics but 
spalling disorders par sa are not necessarily the result 
of dyslexia, Amlysis of types of spalling errors often 
reveals the type of Dyd.8xia present, whethrr the dyslexia 
is pT^edominantiy auditory or visual (John and Myklebust - 
19 S7). 

Agnosia Is Not Dyslexia; Agnosia is the inability 
to attach meaning to what is heard, seen or touched*, in 
other words children can h<?ar, sea, say or write v/ords but 
they cannot attach meaning to then. In « auditory agnosia' 
sounds are not comprehendadj the individual hears wheat ig 

said but cannot convert what is heard into words: the speech 

♦ 

sounds cannot be syuibolised so meaning is not gained. This 
is a language disorder, inability injuse of this spoken 

I t 

words, * Visual agno 3 la< is an inability to attach meaning 
to what is ®en. The words on the page can be seen 
but cannot be coded; no meaning ig gained, < Tactile Agnosia * 
is a corollary of auditory and visual agnosia, in which 
meaning is not gained from what is touched. This might 
take the form of a v«]bal agmsia in blind children who 
oginnot learn the meaning of braille symbols, A similar 
disorder is encountered in deaf children who see lip 
movements of the speaker but cannot attach moaning to these 
movements. 
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Apipaxla Is Hot py^exi-'^; An apmsia affects ability 
to convert 'symbols’ into their equivalent 'motor form'* •' 
When ' veabal- symbolic expressive' la,ngua,gG is dlstuibed, it 
ifl c.'3lled Aprasia, Expressive aphas^'a is a foim of apraxlaj 
the individual knows' whot he wants to say, but because of a 
symbolic disturbance he cannot utt^r the words. Likewise 
Dysgraphia an anologus condition in written language is 
also V'obal apre.sia. 

Major Types of Dyslexia 

« 

Pour major types of dyd-exla are recognised: 

(1) Inner language dysleir^n.; (2) Auditoiy Dyslexia; 

(3) Visual Dy^exla, (4) Intcrmodal Dyslexia, 

Inner Language Dyd.exia; is the most severe fom. 

There are deficits in both auditory and visual -verbal 
processing. The child sees graphemes and transduces them 
into thplr auditory equivalent, evidenced by his ability to 
' read ' aloud. But despite these perceptucol and transducing 
skills, he cannot learn to read because cognitively the 
level of raeanii^ is by passed. So far as input and output 
are concerned, information is precossed well, but language 
is more than input and output, Ihls information must be 
coded, and coding assuming meaning. In inner language 
dyslexia the break occurs at this level in the information 
processing system. Because infomation cannot be coded, what 
is read/ seen is not words; there is no meaning. This kind 



of dy^exia appears most coinniora.y In autistic and Edu cable 
Mentally Retarded (IMR) children, but its existence in 
children who are otherwise less handicapped is not ruled 
out. 


Visual and Auditory Dyslexia; Both auditoTy and 
visual cognitive processes nui‘.t show integrity if reading 
is to be achlevid noijnally. When the chl-ld learns to read 
he must be able to both visualise and auditorize words, 
Gates (1900) observed a long time ago that in the eaiiy 
stages of learning to read the child often moves his lips, 
saying the words to himself - sometimes even saying then 
aloud. He both 'hears’ and ’sees' the viords, A dy^exia 
can occur because of a disorder in either or both, the 
'seeing' and 'hearing' phases of the reading process; 
the visual dyslexic cannot cognitiv^y visualise gnphoraes 
properly and the auditory dyiSLexlc cannot cognitively 
auditorize them properly. The deficit is in language 
ability to symbolise and code the read words. This 
deficiency in auditory processing is nob receptive aphasia 
because the disorder is in the auditorlzation of graphemes 
and does not involve conproheusion of ? spokon language. 

In most dy^exlc children the primry disturbance 
seems to appear in the ability to rdato phonones to 
graphanes information of words. The auditory language from 
the most basic form, serves as a foundation for the visual- 
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VG333F11 foun. It Is difficult to lefirn to re^duiiess the 
audjtoiy foitn has been acluirod, 

yisunl Dysloxla; Children who have visual dyaLoxia 
usually can identify letters by name; often they nay write 
profusely but what they write is jargon and j.ion- readable, 
They are capable of discrininat’iig the l-^ttsrs visually 
(which means perceptual processes exist but they arc maiiUy 
non-verbal) but caniot read than as meaningful words* 
Therefore, as is true in all dyslexia, the deficit is in 
attainment of meaning* in encoding words on the page as 
words. In this sense visual dyslexia is vlsuai-ytsibal 
agno sia * Typically, this is not p* disability in differen- 
tiating the visual components of words, although such a 
difficulty is present in some children, but in visualization 
of them for coding; even though the components arc difiern- 
tiated, they cannot bo symbolised. This is a significant 
form of child dyslexia. 

Intojanodal dyslexia; Re'- ding is a very complex 
process. It involves the functioning of various parts 
of the brain. Four typos of cognitive functioning are 
necess 0 .ry for successful Lemming to re^'d! (1) integrity 
of auditory processes, (2) integrity of visual processes, 

(3) integrity of the processes reQuired for transmodql 


learning and (4) integrity of the processes r3Q.uired for 
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intogiative learning. The nuditoiy and. ylsurjl dyaLoxia are 
sustained by distu:ii)ance at the intia-neuro- sensory 
learning. Hence an auditory dyedexia can occur without 
a visual dyslexia, and vicG-v?rsa. In nany cases of 
childhood dyslexia there may not be any deficit in Inti^- 
nsU JO -sensory 1 earning i Both auditory and visual cognitive 
proce.ssp.s are achieved, but one cannot bo transferred into 
the dual form of the oth''r. 

Intra-eudltory processes serve as th?' fundamental 
basis for 'learning to read'. But, devslopriientally visual 
processes in relation to the auditory must bocom© operational 
at an early stage. ^^ftsT the auditory and the decoding 
from the auditory to visual has been established the task 
is to learn to reverse this process and decode from* the 
visual to the auditory. ■‘^^Inally, to achieve the highest 
level of reading, the child musb process the graphomes 
only visually; ha must learn to re'^d by processing on a 
visual to visunl basis. He must be able to read with only 
occasional interaction v/ith>’auditory processes. In the 
epjfLy stages of learning to read, there is in essence total 
dependence on transducing graphemes into thef r equivalent 
spoken forms. But gradually the successful rei^der Is less 
and less dependent on the auditojy. ^^1 though never achieved 
with perfection, he is '’ble to bye pass the auditory and 
rend by only visual process. 
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Dyslexia Syndrome 

As one views retrospectively the data from a number 
of dyslexics, a syndrome can usually be discerned, 

1, There is a language disorder that impedes one’ s 
ability to process the symbols of written language. 

2, Reading ability is not commensurate v/ith mental 
age and with the opportunities offered him to learn 

to read, 

3, poor ability to relate letter and letter sound, 
so spelling often appears bizzare and the child’ s spelling 
often bears little or no relationship to the stimulus 
word, 

4, Right-left discrimination problems, 

5, Dischronometrical distuibances - a basic 
disturi)ance in time as an aspect of a symbolic language 
disorder, 

6, Sequencing difficulties. 

7, Visual motor coordination problems that often 
begin at the level of body image dlstuibances and are not 
infroquentiy also accompanird by gnoslc disorders, 

8, Sontaneous and creative writing poor. 

9, Often bizarre maturation - much further advanced 
in one are and quite slow in others, 

10. Often general language deficits - dysphesic 


in character, 
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11. &udio-visaal and-or Visual -auditory integration 
impaired as well as other intagrational aberrations. 

12. Conceptualization deficits, 

13. poor time ooucGpta. 

14. Achievement in arithmetic higher than in language 
arts area. 

15. Topographical distuibances evidenced in map 
rending, directional orientation etc, 

DYSLEXIA IS INDIVIDUAL 
EVjSl'f IIHEN WOT SEVERS 

MAY BE BiOTlE TO 

BLOCX HIS CAREER 

However, an important fact is that all dyslexics 
will not have all these symptoms and some have different 
ones as waLl. Therefore one cannot make any valid 
generalisations. Hie to individualistic nature of dyslexia 
the programmes are prescribed on an individual basis and 
the problems involved in the individual’ s audio-visual 
veibal processing system are delineated prior to programme 
formulation. 

This deceptive nature of dyslexia has made it 
one of the least understood affections. Educationists 
(and parents too) speculate that it may be ausier to 
cope with a visibly handicapped child than v/ith one who 
has n more subtle disability, Pcople aro tolerant -of the 
blind man with the cane, they may even go out of their way 
to help him cross the street. But if the child looks 
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perfectly nomalj has average Int^llgexace and unimpaired 
hearing and vision, yet can* t read, syttipatliy is mt forth- 
coming, Worse still in many cases neither is h^p mther 
he is punished. 

Incidence; Recording to western e'cperts c3ysiexia 
affects 3 to 15 per cexit of all school children to-day, 
k middle school education at most a vocational certificate 
thereafter maiks the end of a dyslexia victim fomal 
education. Where his academic talents or career 
interests lie is largely irrelevant. With the prolifera- 
tion of technology, dyslexic people will he turning up 
in increasing numbers on the unemployment line, 

Ho wonder new tests of dyslexia may reveal that the 
employees with poor performance are dyslexic. In a 
competitive woild, even though "theii disability may not 
be too severe but it may be severe enough to make them 
stagnate in their job." 

THBBRA.IH kBO DYSLEXIA 

The central nervous system (CHS) has two major, 
components: (1) spinal cord, (2) brain. The brain is 
comprised of three major parts* (a) brain stem, 

(b) cer^oLlum, (c) cerebrum (cerebral cortex). The 
major functions of the brain stem involve the 
integration of several visceral functions (for example, 
control of heart and respiratory rates) and control of 
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a vfirlety of motor reflexes. Cbe cerebeiLlum coordin\t 0 a 

I 

the efferent, voluntaiy musciLe system and plays a role 
'■ In <x)nt 33011 In.'j bnlnnce and coordiiiritcd msclo movanentg. 
The cer^ram is concerned with conscious fmctlons 
Ifinjinaje, thinking and reasonin'; pTOcesaen, n'eriioiy etc* 
T3>'.* brain stan and the cer^ml corte: are important 
in und'^rrtandlU’; learning disabilitf es, 

!3rain ^tsm* 

1 

CIOIIHI' 't'Hr ihrfi' simniitton* tn.tiM.jn tin tittlnHuin and ikw br^iii »um 



The brain stem ig composed of four re.^ions 
wl.Jch havy cll'icrete jhmetiong. 'Ihese are (a) the 
tneduna oblongata, (b) pons, (c) nidbinin, 

(d) dignceplialozi. The medulla, a contrima tion of the 
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apinal CO 3 rd, 1x1.8 m<a.ei (cdLl bodiers) raid tuctr (ascons) 
which have funcbjona In contonllln; 7.'Gspl::tit3aii ■'al tJu* 
cardlovascsular system, 'i*he poiAS is associ-^tod with 
spnsoxy input and output How to the face, aiU In located 
at the upporLlnlt of ti e modulln., i’ho mlijijjnlii a 
Iva'^G paiT of tisictr whlc’ cai’*y o.-rso'^oa dovi.i fi-im the 
cerdbTal heml sphoros ->ud it K-as tLo soii-^o ry r:iir..ct'T 


wl Ich pta rt in ti c spjiisil co rl and ''o tj the ptem. 

The njdtirriin is aoco ci<’ tnd \‘J hh ’.j-’k efV'T awr o i’ 
conscious ‘!to.tc if tl ^ entire oral ii., 'Sorse thfs>"''lrt3 
attribute attentionrl dcridts in i h-j ruin ';;"di sab 1 od 
dill droll to breakdowns in th*' ml dl) rain ( Dykri-in ft aj.,, 
1971), I'be dioucoplialon, tbo uppoc portion of the 
brain ct<^, is a mnjor center Jbi' tic p'-tssa^e and 
lnte 3 xa.tlon of senaofj' information, z'ljive) 

tJ e rob ral C o rt n- ; 


l.*ft Mill nidi,'* of vhi c*rvHr4l *wie» 
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The cer^ral cortex Is divided into right and left 
hemisphere's which are connectpd by the ODipus callosum. 

This is a large tract of fibers which connects the two 
sides and keeps them at least reasonably wd.1 infomed 
as to their mutual activities nnd interests (Mountcastle, 
1962). The surface of the cer^ral cortex hcs marjy 
convolutions! an economical spatial arrangement for cramming 
many cells into a reiativeLy small area. The convolutions 
have been lab died as gyri ( ridges) , sulci (valleys) , and 
deep sulGl(fissures) . Maps of the brain have been drawn 
to mirror these ridges and vfaileys. Some of the gyri 
and sulci have been linked to behavioral flinctions. In 
other cases, the functional role of the area in affecting 
behaviour is not known (see figure). 

The organisation of activities in the cortex differs 
for various behaviors. Certain functions, such as vision 
and audition, are controlled by both the left and right 
sides of the cortex. Motor movements, such as of the airis 
andlpgs, are coordinated by both sides, but in a contrclra- 
ternl fashion] the left side of the brain controls the 
right side of the bociy, while the right side controls the 
left side of the body. There are some skills that are not 
represented in these fashions, but are controlled largely 
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by on 0 *h 6 mispher 0 * For jxnraple, across cultures the\’e is 
a great preponderance of rl^ht-handedness and left- hemisphere 
tjornin-ance fon lanffUn^G* About 93 percent of the nduit 
population Is right-handed and about 96 percent has Ipft- 
hsml sphere dominance for speech anid language functions 
(Curtis et al,, 1972), The riglt heiiiisnlicre is purportedly 
more in control of making complex visual discriminations 
and processing of nonveibnl and p'--rceptuai infoisntion, 
such as music and mathematics^, symbols, than the left 
hemisphere (Milner, 1962), 

It should he noted that for many years it was assumed 
that onDLy the cerebral cortex was involved in the learning 
process. While most of the foregoing discussion is focussed 
on the role of the cerdsral cortex in governing behavior, 
reaneniber that other parts of the nervous system between 
the spinal column and the cortex are involved in learning. 

The brain Is organized vertically as veil els horizontally 
(Thompson, 19 67). 

The cerabiRl cortex has been divided Into four major 
regions. These are the frontal, temporal, parietal, and 
occipital lobes. There are major land-marks used to set 
some of the boundaries for individual lobes. For instant, 
the lateral sulcus is the land-mark to sep''iate the 
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frontal from the tanlpomL lobes, while the centlal sulcus 
separates the frontal from the parietal lobe* , • 

HinshaLwood (1895) 

APPRO iCIIES TO DY'SLBXIA 

James HinshaLwood b egan publishing in 1895 on a 
mysterious affliction known as acluired word-blindness, 
sudden loss of the ability to read. His sumraaiy monograph, 

j 

Congenital WofLd-Blindness, was published in 1917. 
HinsheLwood had an explicit theory of the role of the brain 
in reading, and he tested it clinically. His theory was, 
that there must be separc.te places in the brial,n for 
(a) visual memory of the general everyday type;,,(b) visual 
letter memory; and (c) visual word memory. If that were 
true, Hinsheiwood said, then it should be possible to find 
pu-^e cases of each, set about collecting cases from his 
own practice and through contact with other physicians, 

Hinsheiwood suggested that the ’ angular gyrus' 
region of the left hemisphere was a critical site in 
dyslexia, as a visual v/ord storehouse. He was correct, 
in recognising the critical r^^gion although wrong in 
hypothesing why it was critical. The region.' is not' 
a 'visiaal \\©rd storehouse', inst&od it is an association' 
area for crossmodal integration (among visut^, auditory nnd 
kinaesthetic areas of the brain.) 
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Diagram ahowlng the type of brain damage that can remit 
in The ioaa rtf reading ability. If the patient cannot connect 
words that he tees right>hemisphcricnl!y with the associatItHi 
area (angular gyru<t} in the left hemisphere, then pure leading 
disability (without agraphia) will rcsulr. If, op the otfier hand, 
the angular gyrus is damsg^d, reading disability with agtapliia 
will tesuh. This is the more common condition ~ the patkiit 
cannot read, write or spell. 


Percaptual Oaflclt Hypothesis (Orton iDS3) 

In 1925 » QamaC!. Orton published a paper 
entitled '»Word-*bl indue as In School Children'* in the 
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^rchleves of HaiiPlogy and Psychiatiy. He presented 
his new theory of c3yd.exia - one based on the notion of 
henispherlc iiabalance, 

Orton believed that something was wrong with the 
brains of the dyslexic children, but, unike Hinshdlwood, 
he thought the disorder to be lUnctlonal in nature rather 
than structural, ^e found au important clue, he thought, 
in the mirror writing of certain children, 

Orton b alieved that written production were some 
thing like a 'Print-out’ of information stored in the 
brain. The prevalent view at that time was that the left 
hemisphere was responsible for the storage and production 
of language. Less was known about the functions of the 
right hemisphere, but Orton believed that it reflected 
the activities of the loft. The right hemisphere contained 
a mnemonic record, a reflected duplicate of information in 
the left hemisphere. These records could trigger matching 
motor activity. According to him the reversal letters 
(d as b) commonly no’’*iced in childrens writjng was due to 
this mncsmonic record. 

Laariiing to read and write correctly, then was a 
matter of learning which hemispheric image to pay attention 
to. Nomcily a child learned that the loft hemisphoric 
r'-nditlons wore the correct ones. In some cases, howover^ 
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oofiAootioa oesiuld bo tt«(do with othou iKfajnaiion fa»« 

saasoxy and »»tox axoas, 

Ortoa bidiovod that aithe^ hoal^ihoxa oould 

✓ 

offootlvdly pax^otM porci^tiiro aad uoooaitivo actlTitloti 




p-vie. Hf ^ J ^ * 

JOJiiribotlim of thrti« type% of >,rtlc«l tissue. F*tmo Ortoti. 

^ Neuofology mid P$jc.iiatry, iai5» 14, <82->firc, 
fetSasioL**^*** ^*”**‘*®*" McdJ'jJ Association. Re|'rjm,«€t by 



but thP.I; fissocifitive activities had to be performed by the 
left hemisphere alone. His evidence for that belief was 
neorologlcally straightforward. Brain Injuiy at the first | 
and second levels did nob Impair b ehaviour unless it 1 

occurred in both honlspheres. Simple perception and 
recognition could apparently be managed by whichever ' 

hemisphere remained Intact. But third-1 evd Injuiy was a 
different stoiyj damage to the ri^ht hsni sphere made no 
difference, but damage to the left hemisphere produce d 
wo rd blindness, To Orton, this suggested ’ thnt the process 
of learniiig to rer.d entails the oLisioii from the focus of 
rttention^ of the right hcjmlsphsric images. When the left 
hemisphere was unable to p'-rfoipi that critical suppressive 
function, confusions and delays would result. There would 
be distortions of the motor output in both speech and 
writing, interference in the linking of visual symbols 
and sounds, axid subsequent failure to associate sounds 
and meaning, Orton called the whole disaster * strephosymb 
Tho Graok roots of tl" ? tetm - strophe and syrabolon - mean 
» twisted si gns' , 

The writing of two dyslexic children identified in 
our 3RIC supported project Longitudinal Investigation 
Into the Dropout process and Characteristics of Dropout" 
are photographed below which illustrat--g the phenomenon o 
strop ho- symbol ia. The writing of a non dy^cxic child 
of the some class is also presented. 
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Syndionie of Stropho symbol la 

Orton doscribod six clusters of disabled behaviou 
which he baLlevsd to ropre'sent cJorniaance failure of the 
left hcanlsphero* These- are as under: 

(1) Dov(^opm0ntal 41 cxla; Unusud difficulty in 
loamlng to road, but no evidence of accompanying physic 
mental or omotional abnormality, 

(2) DevaLopmentol Agraphia : Spatial difficulty 1 
learning to v/rits, 

(3) Devdopmeutoi Word Deafness: Difficulty in 
recognising the spoken word, delay and distortion of 
speech, but nonnol hearing, 

(4) Developmental Motor Aphasia : Slow deveLopment 
and disorder of speech, but good understanding of the 
spoken word, (that is no word deafness), 

(5) Tmo Childhood Shittoring; Spasms of the spei 
musculature which eith^ir blocked speech or pjjoduced 
raechanicaL repetitions, 

(6) Developmental Apraxia ; Abnomd dlumsiness 
similar to the typo of clumsiness exhibited by a right-hr. 
person attempting to use his loft hand. 

The above syndromes still comprise what many 
consider tho true domain of learning disabilities - as 
compared to the narrowed domain- or reading disability, 
so often emphasised by schools. 
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To suinniP3?l2e« Orton* s obscrv-T-tions 6 f readliig 
retardates who reversed letters in reading and writing 
provided a popular explanation for reading failure*, that 
the children havo difficulty in the perception 
( dlscrinination, memory, translation) of visual symbols, 
A-dvocr-tos of the "perceptual deficit hypothesis" focus 
upon dlrectioml confusion (Heomann, 1959) 5 difficulties 
in figure ground perception (Bonder, 1938); Sti«nss and 
Lehtinon, 1947); deficits in visual analysis and synthesis 

I 

(Birch 4 Bdlnont, 1964); perceptual motor problems 
(Cmlck shank, Bentzen, Rntz^urg and Tannhausor, 1961; 
Frostig, 1964} Kophart, 1963); and distuibances In optical 
control (Gotnon 19 65) , 

However, using the s'^me behaviours others h-^ve 
Int'^rpreted reading disabilities as r 3 fL?ctTons of deficits 
in attention or organisation of visu'^l arrays, veibai 
labeling and voibai rehearsal. (Hutson, ,1974; Lyle, 1969; 
Lyle andGoy:n, 1968; Vollutino, 1974). At least on the 
basis of available evidence, it would seem that the role 
of visuol perceptual disfunctions in producing reading 
retarda,tlon h?s probably been ovarestimated. Indeed, 
there is evidouce of th.- role of 'mditor 7 processes in 
aff'-cting reading performance and no doubt future wo 3 k 
in the area of re 'ding will further delineate th^-ir role. 
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Specific Biain Axgr.s Hypothesis (pcnflaLd 1950) 

*p enf Icl A .T.ud coll eogu os ( 1950 , 1955) , hrve po stul - 1: ■'d 
that speech and langu^^ge are the responsibility of the 
Centrcncophfilic system: a central systpn which Includes 
three speech centres in the cortc>x, two in the frontal lobe, 
"nd one in thr tenporal lobe, plus connections with the 

descending pahway +o tho sspin-^l cord. Damage to any of 
these aro-as in the udult has ddJilitating effects upon thvo 
p'^TSon* s ability to use spcich -nd language, 

Accjrding to Lonneberg (1967), the child's I'^nguago 
devdLopnent until 30 months of age involves his entire 

br^ln, with left hemisphere doniiiance for langu'-gc b oginn- 
. ing to show towards the end of this period. Between ages 
3 and 10, language functions are assumed by the left 
hemisphere aiongwith pol ■'rlzat’on of Dthor b eh iviours to 
cither the left or right side. It is still possible, 
howev-r, to rcv.:-rs3 this polarisation if th^. child 
e'^oripnees some trauma. That is, before ages lO or U, 
damage to the left hGniis-'here which results in langungo 
problems can be componsatrd for by the right hemi sphere. 

It apparently is not c'^siiy accomplish od, but is possible. 
By the mid teens, language is definitely localised in 
the I'^ft hemisphsr' "ud traumas to this area nr' not 
compensated for by the right hemisphr re. LenndDerg' s 
findings support to the notion th'it -'l-en a child has 

; 

difficulty in the -acquisition of language skills some brain 
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area Hay be directly involved. It also lends support to 
the penflles and his colleagues inclusion of the nid brain 
as p'^rt of the speech syst^. 

Deficits In Gmss Modal Information processing 
(Birch Beinont 1965) 

Anoth’^r explanation for reading failure is the 
difficulty in intr-grating ^udHoiy and visual Information* 
This area was first initiated by the studies of Birch & 
Beinont (1965), Blank ••'ndBridger (1966), and Blank, 

Welder and-^ridgsr (1968). They have offered evidence that 
disabled readers were less able than adequate re'^-ders on a 
v'’ri.--ty of tasks which require associ-’ting visa'll and V'-Ail 
stimuli, 

Hovrevar, many studies ODneemed with the Cross-Modal 
Integration Hypothesis h^v^ failed to control for 
intmsensoiy processing or for th.^ verbal demands 
placed upon the child, Hccently ’-here has been some 
tendency to move away from concepts involving intra-and 
int ar-scnsoiy audltoTy rnd visual processing toward 
conceptualising stimuli as either 'involving spatial or 
tenpor'l features. It is suggested l:hat future learning 
disability specialist- should bo sensitive to the 

I 

spatial -temporal as wdl as the aU'iitoiy -visual features 
of the tasks confronting children. 
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A. tt elation'’! Deficits Hypothesis; (Dyknn,u 1970) 

Dykni'an .-and his collengues (1970, 1971), hrive doveLoped 
0 . theory of le'i.tning dl sob Hit! os in which the coro problon 
is defined os on ottontio la'll dr-ficit. The corresponding 
noirolo jic'Ol structure inplicntcd in this theory is the 
nidbroin, porticulo.iiy tho rcticulor fomotion within the 
nidbmin. This subcorticnl areo. is deened responsible for 
m'',iiato.iiaing 'a state of censciousn'-ss and aw''rGness, A. 
di stu lb anc G. in the nidbrain aroa affects tho Individial* s 
ability to pay attention* (this includes his ability to stay 
al(?rt, to naiiatain vigilance and to focus on important 
stlnuli in any givs?n situation. Learning-disabled children 
are viewed as h'^ving an organicaaiy based deficit, 
localised in the midbrain, which affects their ability 
to maintain states of attention. 

This hypothesis of attcntionai deficit which 
reflects nidbinin dysfunction is based upon extensive 
laboratory research' stud' es of reaction time, iiapulsivity 
and thp conditioiolng of LD children. The children with 
limited reading skills and excessive motor activity, 
denonstratr ^ower patterns in ro'\ction times, different 
EDG xespiuges, -and decreased physiological reactivity when 
compared to non- disabled children, 

Dykman offers additional evidexace to support his 
theory. In one case, evidence is drawn from the effects 
of drugs upon'LD children. Stimulaaat drugs are believed 
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to Increo-sG childrong' n^ttontlveness, but h''VG no effect 
on th^ir peifomo-nco on intdllgcnc*- tests. ^Ebe reticul'r 
nnd T,ctiv''.'ting ays^en Is this Indirectly inplico-tod. 

Dev'lopnent Sequence of MyeLinatlon ^nd Cress Modal 
Intcgn.tion 

Woim.n Goscbvlnd, o. neuiDloglst in his pop or 
"rfeurologicol Foundotioris of Language" has fhaned two 
hypothosds which are quite rel'-vant to understand the 
learning disability. In his first thesis ho links the 
dcvclopnent sequence of thr nairologicei proccs* of 

• f 

ciyaLination to successive stagr-'^ of psychonotor and 
langu'>ge dovdLoenent, Myelination refers to tho process 
whereby an outc-r sheath devoLops to cover and protect 
nrrvas. Nervous systm is not conpeteiy developed when 
th-' Infants is born andthc ''rcas of the br.a^n which 
ijiyaLinatc last are vulnaroblo to insult for a longer 
ppriod, Th'^ order in which ports of the nervous system 
nyeHnoto r-^fLects the deveLopneiit of man’s bro-in acorss 
centuries, Tho older ports of the brain from a phllogentlc 
view EiydLinate first. The older part of tha brain from 
a phylogentic v' cw myelinate first. The s'^nsoiy area 
which show eaidy myellnation include the euditoiy, visual, 
''lid somesthctlc cortex which h-'ve connections with their 
adj''cent areas but not dii^octly with each other. 

The second orc"^ to nyaLlnotc are the association 
areos* These areas surround the sensory arc'', but '’Ilow, 
through long inter connecting fibres, various sensory areas 
to comrauiilcatu with each othwr. 
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The lT,Rt arena to nyriLlnntc are IJi the parietal loho, 
the angular gyms, and a spot whore the, tenpoini, parietal 
and occipital lobes meet* These particular areas arc rngar- 
ded by Geschwind ''s critic.al to language and, consetluently 
language problems, ^hc angular, gyrus and the ooclpitat 
parict'^1 tenaoral lo^e junction are presumed responsible 
for man’ s ability to make ciess-nodnl associ 'tions, that is, 
to transfer information from ene modality, such as vision, 
to another modality, such ag .audition. In man, unlike 
othar animals corss-nod''l associations c^'iibo made directly 
through the association area's without going through the 
more primitive linbicsystcn, • This is the anatoni&al basic 
for labeling and Geschwin suggests that damage to this 
area m^y be oiin axolanation for Ic'^ming disTbilitlcs, 

P'’ rticul ariy" dy si exia. 

His hypothesis is that since this area myrd,inatcs last 
and boys mature more slowly o.t this stage of devfiopment than 
girls, thvi over representation of boys in learning disability 
samples indicates that boys are more likely to have suffered 
some damage to this area of the brain. Boys arc seen as 
susceptible to damage to slowly ny.Gllnn,ting brain centres 
longer than girls. 

Goschwind’ s hypothr-sis regarding the crltlcrol 
nature of certain areas In the- parlotial lobe 
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pT-rtlcuiaiiy tho n.ngul'ir gyms, or thj T,ssocia1llon arons 
which connect fibre from the occepitnl, pariotnl and 
tenporrtl lobes has bcju expanded into an area of study 
referred to ’ cross -nodal associations' or 'across 
nodal int^gra,tion' * The angular gyms is of particular 
inportancG, because its strat. gic position and connecting 
fibres ollow it to Int grate info ran tion from all scnsoiy 
and notor areas, Tra.ngLating a thought into a motor 
act is likely to involve this area. One theory to 
exnlainloaminj disabilitiGs is that these p athwa ys or 
areas arc dysfunctional.. 

There is some support for this G<=^schwiild' s hypothesis' 
conccriiing the importance of angular gyms in learning 
disability, BirchBtinont (1964) studied the ability of 
retarded read rs to make auditoiy, visual, tactile 
associ'-'tions. Children with reading problcsms were last 
conpatent than conparison children in making these 
associations, 

I 

Note:- Ooschwind, N "Neurological foundation of the 
language". In H, R, Mykl^ust ( od) Progress in 
Learning DisabUitirs, ?ol. I, New Yoik, 

Gmne & St ratoon, 1968, 

f 

S 


4 
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Abijounailtios in CeiLl Lay^'rs (Kemper & G'llaburda, 1979) 

In an artido publish -^d in Anmls of i-Icurology 
(I979) , Dr. Thomas Koipcr and Dr. Albert GUnburda, both 
neuDDlo^ists wo iking at Boston City Hospitoi have opened 
p. now chapter in the approach to dydexla, by providing 
physic'd evidence for the first time to substantl''te 
the neurologicni thcorioa about dyslcxi.”', The Invostlgf'tors 
observed abnoimaiities in the brain of a 20-yGar-old 
dydexlc man whose brain has been don-^ted a.ft'-r he died 
in '’n accident, using a technique cniiod "Cytoarchitectonics 
(literally, the way colls arc- arranged). 

To the naked, eye, the brain of the dydexic person 
looked normal. But by sectioning the brain serially and 
examining the density, layering, and cdl configurations 
under a micioscope, abnoindities in the layer of cells 
in the left hanlsphere, were detected. There were small 
rabnomal convulsions in the tsnporo-pariotal region called 
"Tpt" (locat Ibftveon th- temporal and parietal lobes 
which form top and sides of the cerd^ruu), 

Sovoral discoveries mistified the docto3:s, Thov 
found the cell of the cortex, the whit-- mantle covering 
the bip,in, strewn about haphazardly instead of being 
arranged in thair npmally organised pattern. They were 
also surprised by tha presence of abnormally large nerve 
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ggLIs In tiiG outer nost layer of the cortex and by groupg ' 
of cortical tissue in nc whits natter of the brain. They;, 
plso observ'd abnomplities in th~ thalanus, an area knowtf’ 
to be cmci'U in language devoLopnont. i 

Kcanper says thsir findings lend suppot to Orton* 3 | 
IntnrferancG th.-ory. "So found that the noinal part of thj 
SGiisoiy speech area was vciy snail on both (right and left’ 
sides). Tholeft side h-'>d some nomal and some screwed-up 
parts, (which) fits in with Orton* s throries. Bat 
you can't ;onerniise from one brain” they caution, 

while the left hcxii sphere was highly irregular, th| 
rig'"'t one appeared p :rf cctly nomal. This suggests that t 
righ't hoLd could compete with the left for control of 
language functions. G-alaburda, feois that, "thr.ro is no : 
one thing called dyslexia", A.nd since there is no unifoBl 
beh'’vJour (associated with thr disorder), there is 
probably no unifoip structural abuomraiity responsible ‘ 
for it," The neuro-psychologists are pursuing the 
natter with bwo more br^'ins including that of a 12-y:-ar 0 ! 
dy^oxic child. 

With the incr 3 ''sc. in public intorost, financial 
support and pledges of norc than 250 brains for laboratoi 
rese-'-rch, (many from dyslexic people), such research is 
.at least becoming feasible. It n-'y account for the right 
hemisphere* s int -rfarence and thus may provide new 
evidence for Orton* s theory. 
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P \PT II 

Dl^vGNOSir \ND ASSS-'SSMSNI OF DYSLEXIA 

In pnirt I T-n -itteiDpt wt.s nade to doscribo (a) the 
approaches to dYi^cxia (b) the nature of c3yd.oxi.a 
(c) dyslexia syndrome and ( d) major types of dydLexia. 

*-11 this knowledSG of dyslexia is basic in diagnosing and 
a'ssessin^ ‘dyslexia, 

purpose of Diagnosis 

The question, 'Diagnosis for what'? n^ods some 
consideration. Throe primary functions of diagnosis are 
easily noticed; (a) scientific, (b) therapeutic, and 
( c) mo ml . 

In a soigntjfic venture , catr-goris-^tion of persons, 
objects, or events is done to stimulate further thinking 
"bout th-’" groups so cat ~>g 037 ised ond to increase our 
scientific knowledge -oout those groups, '-^'hus mental 
patit-nts naj' bo Gat''gorisod as schizophrenic, manialc 
depressive, or noirotiej and th-'lr chamctorlstlcs may be 
compared and comtra.stsd. Likewise learning-disabled nay 
bo dl.agnosed into major categories, (like inner language 
dyslexia, auditory dyslexia, visual dyslexia, inter-modol- 
dyslexla) so as to increase our kioewlcdge .about them. 

In .a therapeutic v?nturG ^ cat jgoriaatlen roy bo 
attempted in order to b otter understand the indivlduol and 
bhc situat^on-'l constra.int upon his activities. The gc^l 
Is to provide approprl''te therapeutic Intervention. 



Thirdly catrgorizn.tion nay be done with a view to ;! 
call P '1 rticul'' r b chaviou r as desirable or undesirable ip^ ’ 

I 

t 'ins of social, or cultural values and attitudes withDu| 
using reLi^ious rhetoric. For illustration, docs homo- 
se3!uality reflect nont-^l illness? Is it desirable or 
undesirable in the society? 

Iija«h of the three pui^oses of diagnosis have their 
importance and rdLevance. A, diagnosis for fUrther 
scientific knowledge o ust neot contemporary standards for 
good science. Such a diagnosis is evaluated in tems of 
the methods used and th results obtained. Likewise 
thcrancutic diagnosis is evaluated in terns of diagnosis* 
specifii-d treatments How far it reduces negative bohf'viol 
'>nd increases the p'^tient* s worthwhil eness, conpotence, 

» 

\‘ 

attitude etc, Howevei', empirical evidence is reciuired to 
ovalu'-tr the diagnosis - specified treatnont. On the 
oth'-r hand mar'll goal ori exited diagnosis is successful if 
diagnostic p lo d .ana t ions inhibit pathological socially 
undesirable behaviours facilitate socially desirable 
behaviours in large segments of the population. It is of 
critical hsport-^nce that the profession^ expert understai 
the discrimination among the three purj-joscs of dl.agnosis. 
This understanding helps in propeiiy evaluating his 
diagnosis, vmilo th.; researchers will be interested 
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In the scisntific puiposG of dlT.gnosls, the te^^chers, 
psychologists, or noniDloglsts would bo more- int'jrcsted 
in thorp.pGutic diagnosis. 

Di''gnDstic Models 

Like tho pui^pose of diagnosis, thc-o arc; at least, 
throe diagnosistic nodoLs, which are related to the 
diffr^rent approaches to -dyslexia described in part I. 
These are- (a) nadical disease model, (b) psycho-metric 
nodal, (c) social sys tans model. 

Medical Disease Mo dd (MEt4) 

Its perspective is well known, it focusies upon 
the a'^sessment of attributes of a patient in a search 
for the causes of the symptoms (otiology). It focusses 
upon blologicU explanations for preblems and cure 
of biological abnoin''litiGs intrinsic to the patient, 

A ‘noomd’ parson is one who has ’no biologlcd 
abnomalities* . Pathology is an intognl part of a 
person; socld and cultural facto "’s which maybe rdlated 
to etiology are ignored in this finxiewoDic, oiganic 
mr>l functioning is primniy. The aLimination of causes are 
supposed to provide relief to the patients Psychometric 
Model (pM) * 
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It attempts to d'tcininG the abilities and skills 
of tho child thiDUgh the use of standardised tests in ordej 
to assess the in''dGq.uacies which are responsible for the 
child’ s problems. The inadequeacies present nay be due to 
many c-^usesi ono of the important causes being the aLower 
development of one part of the brain than oth. rs, resultinj 
in the stronge array of skills and deficits as observed 
in learning disabled child. And that inadequato deveLop- 
ment of certain school behaviours at bho preschool age 
predicts failure in school achievemont in prinaiy dassesi 
This model suggests that eaiiy intervention provided to 
children experiencing lags will aLinlnate or alleviate 
later problems. 

Social System Mo dd C 355M) 

It emphasises the enviroroentj the postion taken 
is that most problems experienced by tho children are 
■attribut'^bl e to the laperesption, incompctonce, or 
limitations of significant persons in their envlrontient, 
Diagnosis and treatment arc directed toward evaluation a 
change In the environment, not in thr assessment of the 
chad. 

SSI^ calls attention to the difficulties which maj 
result from the biases of diagnosticians, .aspirations 
of p'’ rents, inconp^ti ncies of roachers, and bhe hazards 
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tD individual weLl'irs f?.ced by the child when dealing 
with '^.uthorlt'XEiT.ns. Tbas the di'',gnosis of lee-isiing 
nbllltles would require the cv'lufitlon of the parents*, 
t'^T.chexs’ , o-ud peers* responses to bcho-vlours of the 
child. 

SSM utilises Skinner’s oper'^nt conditioning 
T-ppiD'^ch for diagnosis and intervention. The child* s 
aberrant behaviours ''■re controlled by the roinforccsnc.nt 
or rew'^rd strat-gics of indiyldu'^ls in the child’s 
cnvlronnent, The nodel focusses '^ttontion on the 
manipulation of l^rge units or s'‘Hplss not on interven- 
tion and assistance to the individual child. 

Multidisciplinary Approach 

The very het-'rogeneity of childrsn with learning 
disabilities both across diagnostic categories and within 
any one c'''tcgory has resulted in the inclusion of 
diagnosticians with varying perspectives. The multi- 
disciplinary team approach administers a wide range of 
medical, psychological and educational n&asures to the 
child. The goal is to determine the prlnrry causes of 
the problem. I!hc teara is responsible for deteminlng 
which of the diagnostic cat ego lies b est describes the 
child* s problem and which type of educational programme 
is best suited for the child. Once a child is assigned 
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to the learning disability cat ego ly, other disabilities 
like hearing and vision inpalmonts, eaotion^l problems, 
mentdl retardation arc prusunod to be ruled out or of 
secondary importance. 

Instead of the routine personality or intaLlectual 
assessment, neurological and psychological assessment 
of specific skills rioted to learning and acrademlc 
achievement is attempted, 

The professional ncnibers of the multldlsclpllnraiy 
team typically include the teacher, psychologist, 
pedl'> trie Ian, neurologist, oL ectro-encephalographer, 
social worker, an-i sonf:t5.mes speech therapist and 
audiologist, Pu rthe W-io re different prof ossionnls are 
qualified to do overlapping jobs. The social worker and 
psychologist consider ’case history’ more important; both 
the psychologist and s^iecinl education teacher are 
trained to administer educrational and diagnostic tests; 
pedi''trician and n,3irolo gist can administer medical 
examinations# Who coordinates the team work depends 
upon who first notices the problem or takes the ca.se, 

TH3 AgSSS'SMMT i 

Neuraloglcal Evaluation 

The neurological evaluation in diagnosis of 
dy^exla is very important to oithor establiido or 
rules tut the presence of specific disorders of the 
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nervous systea an;^ to ostablish daveLopnentol attainment 
of nGurological Intp^rj-cies (dements, 1966). 

The neurological evTluatioa is not based solely on 

\ 

any one typo of measure, but the data are gathered from a 
number of sources, ‘ the case histoay, observ'tion and 
examination, (rcno rally measures are Included which are 
mo 're psychological than neurological. The Neurologists 
seeks to synthesise inforaation gathered on the central 
'’nd peripheral nervous system, intcLlcctual processes, 
and the behaviours of the child collected from the child’ s 
dovdLopnental, history. 

In toorica. Task Force II (1969) prescribed the 
content of neurological evaluation. The standard 
neurological evaluation includes measures of ’ cranial 
nerves I-XII’ } ' motor system ’ tone and strengthj ' sensation ' 
vibration, position, and touchj ' cor^allar ' testing; and 
' rail exes ', stretch and cuta.neous. The following exami- 
nation procedures have been outlined in the reports 

(1) Observation of the general appearance and 
behaviour of the child and the means by which 
a child attempts tasks. 

( 2) Double Simultaneous Stimulation of the Peripheral 
Visual Field s The examiner moves fingers in 

the child' s peripheral visual areas. In this 
procedure examiners checks for of nystagmus 

or other abnoraal behaviour. 
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( 3) Check for Facial Apraxia . 

(4) Ch eck fo r H t FinrO. extensive hen ring 

test nny be conlicted by an audiologist, the 
neurologist routinely checks out hearing, using 
tuning forks which are caiiberated to different 
sounds and intensitios. In addition two tests 
can be conducted with older children who can 
respond veibaiiy to the examinors 

(a) The Rinne test (Curtis et. al,, 1972, 
page 237) ; 

(b) Weber Test (Doalands Illustrated 
Medlcni Dictionary 1966)* 

(6) promncj-^tlon * 

( 6) gimlatanagno sia, 

(7) Perforoance of R^spetltive Motions* 

.( 8) Posture and Galt, 

(9) Vlsu.al Motor Skills. 

( 10) Conception of Spatlni R^ationshlps* 

( 11) Right-L eft 0 rigntatlon, 

C 12) ^udltoijy "»nd visual Woild Association and 
Language Usage* 

(13) Finger jvgnosia. 


( 14) Reading dbility 
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P J5y c hoi o i C'Tl Evolu ci t io n 

The purpose of condi-tiiig a psychological evaluation Is to| 
assess the following pmcesses which ere important from the point! 
of view dyslexia; 

1, ViaiQl Perception Process 

2, Auditory Perception Process 

3, visual Motor Process 

4, Orientation; right-left 

5, Cross modality and Integrative Assessment 

6, Concoptuailzatlon Assessment 

7, Learning Ability Assessment 

8, Language Assessment 

9, Academic Achlcvcsmont Assessment 
lO , Behaviour Assessment, 

The psychologist primarily usos standard Tests but 
also utilises case history material. 

Visual Perception Process 

Spraings' Visual porceptusl AruiOyds Battery illustrates 
the kinds of t'sts used in the assessment of visual perceptual 
procosses. It consists of the following 10 tests; 

Test 1; Dlffo rent iat ion of Likenesses and Diff eroncos 
Among Sim-^lo, U ndutt prod loom otric Foms . This tost hdps in 
assessing p recptuai disorders} partloilarLy orientation problems 
which occur with considerobly more fr.-'.uency than r..v rsal 
problems in dydcxlcs. 



- 40 


Tost 2s Diff crcntlfitloia ol ’ Llkonosscs iind Diff cronccs 
Amoiig Mojo ComT0.1cn.to(i patt rns of 'j^.om^'trlc FQ 33315 . In this t^st 
thr foms hnv--’ some rca.'’tionshlp to eoch other ^.nd raqulro moro 
astute scmtlny. 

Tost 3: Dlff siontlation of Llkcnossos .and Dlfforoncos Amoq 
Complicated patt ms of Goonirbric Tbrns, This tost rcOLalros non- 
symbollc scqu;.nticl pcrcoptunl skills in detomining llkcnossGs 
and diffcTcneos, 

Test 4: Dlff grcntlatlon of Llkanesses and Differences 
Among gimnle i^nd Uncluttered Pi chi red Items , pictures give mean! 
to the item and thj?DUgh the test it is possible to consider mean- 
ingfully what is being pnxcelved, if the individual is capable of 
inferring meaning he will do so. 

Test 5; Diff orentjat ion of Likenesses and Difforoncos Arnou 
Complicated and More duttorod picturod Items . In this t-\st 
differentiation is to be made among complicated designs. 

Tost 65 Differentiation of likonosscs and Diffcroncos in 
gymbolic-type Material. The symbolic typo matorlal is somewhat 
simi!.ar to thcj letters and numbers although letters ^nd numbers 
thdEsoLves arc not used. 

Tost 7; Diff orontiation of Likonosscs and Differencos Amoj 
Nonsense Words, 

Test 8 ; Test for Visual Discrimination of Words. The lovj 
of difficulty of the words is such that r-odlng is not a factor,! 
but in'Jtc.ad emphasis in on perceiving in tho proper so^iucnco andi 
rot'^ining thee cn..rni gostoit. Visual momory is used in this tJ 
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Tost 9; pcrc,qptu nl Syntbosls !P..st . This tost assess tho 
individual » s ability to syn..ur-sl2c p>:rcoptunii3>-, Reading Involvoa 
not oily the ability to mako discrimination among letters, syllabi 
and words, perceiving those in soQuonce, but also to makr those 
discriminations while synthr sizing and ■'-n"'lysing. 

Test los Porcopbunl Anal sis Tost . Through this test ono is 
able to ovjTluotc thp child* s ability to an'^lysc p'rcoptu"'lly rand 
to discern tho accuracy .and speed with which ho is -able to ong.ago 
in this process. 

\udHory Perception Process 

Spraings* Auditory Perceptual Battery Ulustiatos the 
kinds of te.sts used in the .auditory perception process. It 
consists of the following five tests; 

T..st 1; Wonsocial - Ronvoibal Auditory Tests 
part I Tone DiscrimlnAtloii 
part II Tonal P ttern Discrimination 

Test 2; Social ITonverbnl Auditory Tests 
part I Auditory Matching Tost 

I 

part Auditory-Visuial Matching Test 
Tost 3; Tost of Auditory Discrimination Among Words. 

Tost 4: Auditory Tempo ml Integrant ion Test 
part I Sound Blending Test 
part II Audltoiy-Visu-l Test 
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Tost 5; Ilcorliig Sounds In Words Tost 
part I Initi-'l Tost 

part II Endings Test 

part III BlondJ-ng Test 

Visu^ri Motor Process 

The status of dovclopmcnt of the visual motor process is 
assess'd through dra-wiugs of a scri-'s of geometric shapes, * 
Visual motor skills roQulro the ability to visualise ■'nd to 
assrmblo m-atorial from life into meaningful wholes; tha 'ability 
to ser ''lid to perfom with dext rity ''lod oo ordination; the abiii'^ 
to rrcognisG part-whole relationship in working trade a go'll vhici 
may be unknown at first; and lastly th'. 'Ability to cmtrol boiiy 
or hand movements in caordination with visual pGreeption, 


Dev^a,op.^lcnb.al mtlostoiics 

for those sh-ipcs 

scribble 

16 to 24 months 

cirdc 

24 to 36 months 

cross, vortic'oi ■^nd 
horizontal straight 
lines 

36 months 

SOU are with rounded 

f 

corners 

3^ to 4 years 

square 

5 years 

triangle 

5 t3 6 yoars 

diamond 

7 to 8 y».ars 
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0 rlcntcition; right-1 '-ft 

By 7 to 8 ycArs child is expect 'd b ) be ■'^blo to nnmo thc| 
lv.rt "nd right oyo, u-^.r, h-^.nd, o.nd foot, 

Iho non-YOibol "'.sscssraont of right left o rluHtntion is 
.?.pt t^ be mo re r.vc''ling v/ith rcspoct to o.n n,ccuir.tc status of 
thes^' skil] s* 

Cross-Modnllty and Intogratlvo Agsossmont^ 

This assossment rcQ.uiross (i) vlsnr'l to Vvob'^l; 

(11) auditory to voobnl; (iii) visunl to auditoiy; (Iv) auditoiy 
to vlsuol. Th:sc aro measures through complox tests which are 
doscrlbod lat^r in this section. 

Conccptunllsation Assessment 

This assessment is done thr'Ugh vctbal and non-voi)ol 
c'^npon.'.nts of c'lnplex tests doserdbod l^ter in this soction. 

Learning Ability Assessment 

There is always a need bo a ssoss HOW a child learns which 
is (luite apart finm Hi AT he has learned and the approach should 
Indudo both visual and auditoiy assesment. In dysLoxics, this 
aro-^ is more iiaportant an I tho pimgnosis in some c'^scs c'mbo 
pro'lictr.d with const ioroblc accuracy on the basis of the learning 
ahllity lata. Ih c'-mplcx tests 'Hscrlbed in thv, following pages 
pmvlV Tilenco of learning nbility. 



L'^^ngui^c A,sscssnciit 

Throo kin Is I'lngun.go nssnssncnt nro important* 

(1) Innor, (ii) roccptivo; aiid (lii) oxprossivo tho cinpiox 
tests doscribod in the following pages provilo an assessment 
for the hhroc kin Is of langu'^^t. -lovaLopmcnt, 

.'I CO, 'Ionic Achirvemont Assessment 

Twi kinds 3f ocodcxiic ochirvomonts or. Inportont; 

1, ReocUng - word recognition, poro.groph rooUng, 

2. Arithmetic - fUn-Ioziontols, c'ncopts, problem solving 
( o rol on 1. w r? 1 1 cn) . 

B chovioa r d s s e s sn ent 

Boboviour ossossmont con bo 'done by both subjoctlvo 4ota 
on d objective doto. The subjective do to is obtoin-d through 

1 

•nro j cctivr, tests likes tho Rorschoch Ink Blot tost, the Thenotte’ 
dppercoptlon Test etc. The Objective clot.o con b o obtoined 
through t.'-jsts likes Tho Spmlngs' Bchoviour Rotlng Scolo, 
structured P'’ rent Int.:rvi,-v/ Sch'^lulo. 

SOME IMPORT AiMT TESTS 

In Indio psych ologicnl t^jsts for mcosurlng the above 
mcntioni.,d processes are not known. However, in America ports 
of tr,sts fon use with danc-ntory childron anl high school 
ch■^l'■'.ron hovoboon dovdLopcl, Tho following chort illustrotos 
thorn. Figures , , , show possible choices 

fir test sGL.-ction ot 'Hfforcnt grr.lolcvuLs: (o) pro-schnl^ 
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(b) aLcnontniy school, ( c) hi^h school. 




t Dovdopnont n.n-l Communication « 
» ' 


Fnstl^ Test of visual 
P '^rcootlon 
Wopn?.n '.ulitoiy 
Discriniri'’-tion Tv.st o.n pu f'lu o 


Illinois Test of Psycho* 
linguistic Abllltlos 


o,nl 

P orcoptuoi -Motor ^ivoy 


P roschool 

P.LiC0 3y\ 


I I 


’ So eld Mo.tarlty ’ 

I 1 



. Minimum T -st B'’,ttery for Prcsch'iol Chlldron, 


Figure 
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Fr"* stl^ 
Visu-^l p 



(-.rcoptlon Gostnlt for-Dcsigiis 


Dlsciimln'-.tloa 

Tost 


/'ichisvcxicnt | 


VJi lo R'Mi^o A.cliiovonont Test 


Figure 


Mlninun Test B''.ttory fir EL (jnent-'.iy Chll'Troa, 
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Spuclflc Vlsuol '^ni lU.'UtDry Probloms 1 


! 

Wepmn Au'i 

t 

-it^ry ^others 


O'st-it f'-jr-Dcsi^ns Discxinimtloii Test 


I A,chlcv.-nc-n.t 

Wl'lc RrMi-;o •''•^chiOTcniQnt Test 

Fi'^ro Mlnlnnin Test Enttoiy fTr Epr ^CEiontriEy, Junior 

High, .onl High Scii’i )1. 
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Brief Description of some 'Dests. 

Peabody, picture Vocabular7 Test (PPVI'l ; is an untimed. “ 1 ' 
individual test administer. I in fifteen mimtes or less. The ' 
test booklet cont.iins three practice plates and one hundred 
a,nd fifty test plat,-,s, each consisting of four numbered plctarsi, 
'T’h'- Tiixaralner reads the stimulus word which i" given on the 
answer sheet, and the sub j u ct r espo nds by indicating the mntosf 
of the picture that host lllustr'^tos the stimulus word. 

Items aro arranged in ascending order of difficulty, 
and th; subject 3\3sponds oh].y to th items betwoon his "bosni'i 
(eight consecutive correct responses) and his "coillng'i (glx 
failures out of eight consecutive responses) , 

Scoring is rapid end objective. The cxamin>.r pl'^ccs a 

moik over th ! item number of each incorrect response; those 

matics aro counted and subtracted from th., colling score. The 

dlffcronco can bo converted into a m.ntnl ago, an I. Q,, and a 

* 

p " rc ent il c rank . 

M emo ry-fo r-D esigns T .jst (MFD) ; Involvos the prescntatloa 
of single geometric designs and the reproduction of those dcslgfti 
from memory. In the 1920s the inability to perform such tasks 
w'T? -associated with "organic” impairm-nt, and the MFD was 
dovd-opod to accompany the tost batti ly for the clinlc'-l study 
of possible b raln-dAmagcd pa.tlcnts. 

The tost is composed of flftoon c'^rdboard sQuaros on 
each of which is printed a singlo black design. The cxnmino® 
views a a-^rd for five seconds. He then must reproduce the 
d-eslgn •'s ho rememb-'-rs it on a piocc of white g-^xU-lnch papery 
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B ondor-CjOstnH ; Test (BGT) ; is ?. m-’-tumtioanl tost In 
visa"! -motor gostnlt functions. It is usofUl in cxdLorlng 
r.'t'T.rd'’t.i on, rcgrosslon, loss of function, ^nd or^'^nic broln 
defects, both in children nnd in adults. Howover, this kind 
of (Uagnostlc cxitLomtion should be left to the trained 
cLinicl''n, Its use, ■niL.'',tivc to lo'^rning disorders, should bo 
confin'd to visu'il-motor .aspects. This point cannot b e ovor- 
anph"' sized. Th.. rol. of mrdic5no is to diognjso medical diagnose 
mudical problons, but th mlo of education is to diagnose 
acad-mic problems. 

Tho subject is given a white, uHLln:d sheet of pap^r^ 

Si- by 11 inchos. Ho vi.ws a card with a stimulus design. 

Then hr copies th: design th, way ho sees it. Thi tost has 
in timelimit, ■'nd the designs arc not removed unbli the subject 
r-’Tir) luces them. Memory is not o factor in this tost, 

Croodonough-Harris Pro^ wlng Test (p'^) s is a good tost if 
conditioned or Ic" mod ror mses, A child draws a persm m 
sheet of white, 8|- by 11 inches uhLln.-d pepor. The nui:i)cr of 
dot'-'ils r.’prjduced in th. drawing dotominos the score, "nd tho 
comp'^rison of the tot-^l m, her of letailswitha nonnal scnlo 
det .■'■mines the child's me,nt"'l ego. Fnm his mc-ntel ago, one 
C'^n tabulate hig I.Q, 

Children with l,;-^ riling dis''bllitivjs, parldculaily dyaLoxl 
h-ivc consldi^tabl e ■llfficulty with th;. DAP, Uheth r or not this 
difficulty is :1uj to problems of saLf- concept, revisualization, 
ir th' imhiiity tj oT,ganlzc a compL te stmetur' is not known 
at this t Imo, 
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VU llJlT-,J^Q._'\.chlovanont g.^st ('.rpAi^; measures achioToi^’ 
inb"sic school subjects ei re-'cllng (word roc-j^nitlon 'ind 
lirDiTunciation) , spaiiiig, aud arithmetic computation, 

J 

It supplements tests of intaiigonco ■'.nd of bohavlouM^' 
adjustments. It aids In the accumto diagnosis of reading, 
spoiling, and arithmetic cUsebiiitios for people of all agog 
'^nd in the dotetmination Instnictioml l.^vcls for school 
chll Iren, 

It consists of two icvciLs (I and II), both of which 
arc printed on the s.-una length| th' test can be used to oxonino 
a poT-son twice, once before and once afti r the ago of dovon, 

Trst rcQuiros ody ''bout thirty minutes. 


DU rroll ~Sull Ivan Reading ^ chi ov cnent T est ( DR\'r) ; 
evaluates the child' s parfomanco in word meaning, paragraph 
ne'inlng, spcllin: 5 , Tnl written recall. Careful observation 
and examination if th."! chil L' s written response can suggest 
the nature of his reading difficulty. It is approxinatuLy 
forty-five minutes test. It provides continuous an'l compariJlQ 
no ms from one grade level to anothvor. 

Wochslor Intclllo:once Sc’le fT Chil Iron (WISC) ; contains 
both th vcibnl tasks '■nl the perfo manc^. tasks of a child i® 
order to detominc his tot'il )r fUll scale. I,Q* score. 


The tost consists of six v .jbal '■nl five nonvcd)al or 
P''rfoBrianco sub -tests: (1) info mat ion, ( d) Comprehension, 
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(3) Arithn tic, (4) Di-rit Sp'^u \tfdio r nni 

b-'dcwrr']), ( 6 ) SlnllMilti (6) Yoc.''±iul-'iy, (7) picturo 
Cunpl 't^-rn, (8) pic'buro Arr-.aq-incut, (9) Block Design, 

''10) Object \ssa±)ly, ''iW (11) Co'lin^. Tho gubtegts, 

1 thr)ugh 6 ''bovc, pr-',co:lc the p '3rfoBn'',ncj subtests, 7 thrjugh 
11 * 

Ihr, Wise test b'^^ttery, jno of th' olicst I most 
fri‘q.Uv.iitiy us'-i IntcLligoncG tests, is of spociol import.mco 
br.c''us: of the counllcss numb .r of stu ll^s tho.t h.?.vc boon nio.clo 
of it. Its li'’.gno stico-nd dinicTl fo^-turos contribute gro'itly 
to the stuiy )f loT'-rning '■U'o.sbilitios, 

Illinois legt of p sy chp iinsuistlc fi^billtie.g (ITPA) : 

consists of 0 , bo,ttciy of subtosts to o,ss gg the inport'^nt 
'’S’o.'ctvS )f one' s lin^Tuistic obility. It*; iGsigii )rigiintci 
frin Hull’ s foTnulntlons coupled with Osgood’s psycholinsuistic 
nodd. It measures three nnjjr dimentions of any given 
psycholoinguistic "ibillty, (n.) level of orgonlso.tion, 

(b) psychoiiirgui'^tic procossos, (c) the channels of 
conrrRinic*it.1on, 

'njc:vci of Oo'^''’nis''tion" refers to th- fUnctionnl 
complexity of the org^'nism. Two lovoLs ere im;ortent for 
I’n^u-'g-) acquisition: ropr*..nont''tloinl enl. eu tom-otic sequ euti'‘'l,| 

The rqoreseut^tlon-ol levd denotes ectivitiv^s thet r-Quiri 
tho moening or significance of linguistic symbols. 
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Th.', '^iJi toin.^ 1 1 e- s gOu c n t:ini level durwtjs activltiag 
roqulrr the ret .mt ion of l_a^uistic-sytnboi - soquonccs ^.nl tif' 
oxocution of tho ■•■'uton->tic-hnbits-ch'’,ln, 

"P sycholinguistic procossos" specify the o.cquisition 
->ni.uso of 0,11 the hnblts rcqult; 1 for norm'll I'^n^uoio usage, 
There ore three mein sots of habits”, reception ( deco 'Uh';) , 
e.scociotlon .eiii expr-ssien (encoding), 

Th.: pmeoss of roc opt ion consi.gts of th*' sum of those 
habits nccessoiy for the attainment of mcani.n-' through either 
visual or .an lit ory linguistic syribois or stimuli. The process 
of .'iss^cl-'^tjon consists of bhe sin of those habits necessary 
for manipulating linguistic synbols intoTn'’lly. T.sts that 
ienongtx^.to th-' pres;nco of associative ability Indude word 
a.ssociatlon tostsj analogies tosts, and similarities and 
dlffcronc''s tests. The process of expression consists of the 
sum of thosi.. haJoits nocess.ary for expressing one seif in words 
or gestures. 

"ChaiinoLs )f coinmunlca.tion" indicates th.. sensory-motor 
path by which linguistic symbols are transmitted, reccivedj 
■'ll! responded to. 

The ITpA i,s livilod into tw • p^rtss reception and 
vsoonso, pure r. c'ptivo -billty requires ortLy a mod^. of 
ri,..ccption - h aring or sight. How the subj.-,ct rosponls has 
no rJ.-V'ncy t^ t st of rocrptlvo ability, SimilarLy, 
oxpr~ssivr ability requires ohLy a mode af response -speech 
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or gcsturo, 'Issoci'^tlvo pbllity or any combination of abilities 
however, requires th^ int -action of all the channels of 

communication, 

TwaLv'. psycholln-^uistic abilities arc tested in the 1968 
edition. They arc listed hdow: 

The poproscntational Level 

These tests assess th- subject' s ability to rcceivo and 
interpret mcaniiVffUl symbols ( reception or decoding) , to relate 
symbols on a meaiiingfdl basis (association), or to express 
meaningful Idaas in symbols (expression or encoding). 

Reception 

1, A.uditory R-ceptlon (fiUditoiy Decoding) 

2, Vised Reception (Visud Deciding) 

A sso elation 

1. iuditory Association (Auditory- Vo col iissociation) 

2. Viguai Assoc* '’tion (Visid-^otor Association) 
Expression 

1. Vribd Expression (Vocal Encoding), 

2, Mamol Expression (Motor Encoding) 

Tho Auton'^tlc-Scqucntld Level 

These tisbs '^ss^ss non-mo'^ningfUl uses of symbols^ 
principally lnig-t,ra retention aui short- be mi monoiy of 
syrtnl scRiioncos. 
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Autom-itlc tests moke fre^went use of lanqua^e and i%| 
mmeroiis recaundandes which lead to highly ovcr-l earned os 
automatic habits for dlroctlm synbax and infLoction wlthoctl 
conscious effort. 

1, G-raramatic CD.osurG (Auditory- Vo cal -Automatic) 

2, Visaol dosuro (1968 edition oiily) 

S oQ-U put jc nai Tests 

1, /luditory Maaory (Audito ry-Vocol SoQ.uouclng) 

2, Visual Mcimoiy (Vlsu'^l-Moto r Scq.uciiclng) 
Supulomontary t-sts (19^ odltlons oily) for purposoa 

of roiriedia.tioi'U | 

1, 4uditory Closuro ncasurLS tho porccptuai inter- ’ 


p rotation of any siund when ohLy some of it is heard, I 

2, Sound B1 ending moasaros tho comnunic-tion of sound j 
blends by detoominlng how wdl tho individual is able to blond i 
to?oth'-^ tho sounds ho hoars. 

OJho purduo p ore on 'in nl -Mo tor SurvoY (PMS) s is not a > 
t st but a, survey which onnblcs one to observe a broad 
spectrum of behaviour within a structured, but not storootypod, 
set of circumstances, is dosignrd primarily to detect rath S 
than to diagiijso perceptual -mo tor dovaLopm^-nt on tho basis 


of a series of behavioral ipcrformancos. 

It consists of 22 scorablc it. ms, riividod into 11 
sub-tv,sts, 00 eh moasurLng some aspect of th^ child’s 
motor dovrlopmont. Basically th. so sub tests ar^- concoihod 

with latoimlity, dir. cti nioiity, and th : skill s of perceptual- 


motor matching. 
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Pron -this airvoy, thv cSLinicirin nf’.y dlscjvor sabtlo 
T.rG "3 wGGicnc’SS thrit ■nGrh'’.pa cann-jt be dctoctod through 
t?stfl Tf linguistic nbilitios. 

PMS b'G usv:T with chillrcn havln.^ specific 

defects such ri.s blln^lnoss, p'-mlysis, Dr known netor 
InvDlvonont, 

Hlskcy-Ndb msk^. Tost of Lo'^ ruing Aptltudo fHiCLA^ ; 
is doslgnod priinrlly to cvolunto the loT.inin,g '’bHity of 
‘io''.f children. This test hn.s five subtosts f^r psycholinguist 
dbllitlos th-^t supplcnont ITpA in nssossing the linguistic 
woikiiosscs of older children. 

Five sub tests o.rc nilnini sterol to chil Iren in the 
ngo r^.ngiiig 3 to 10 years; 

B oad patt orn 
llcT-iory of Color 
P 1 c tu r c I lo nt 1 f i co/t 1 0 n 
picture ^ssocio-; . m 
Paper Folding. 

S:3ven sub -tests arc aclninist erel to chil Iren of all 
'•ges anl ar>.. usclui in liscovering learning clisobilitlcs. 
Visual attention Span 
Block patterns 
C)npl..t3 )n of Drawliigs 
Memory for Digits 
puzzl n Sleeks 
picture Innlogics 
Spatial Reasoning 
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M'Minnno Fipstii^ DovciLoT3moutnl Tost of visu.nl 

pcrcoptioa; inc'’saros five specific arois 5f visui?l pcixiopt^ 

(1) Eye-no to coordimtion, (2) Fi^uro-:; round dlscrlninn.tioQj 

* 

{ 3 ) Foifi constancy, (4) position in spn.co, ^nd ( 5) ■Spoti'Ol 
ruLationg, 

yjonnan* s AgrUtoty Discriniirtijn Tosbi hdLps to 
identify childron .at the cr.3iy oL on cntriiy level who arc 
slow to dovdop auditory discrlnination, Tho t'.st also nnkns 
a diffononti'^l (Uo’^n'sls of ro'^diii'^ and speech Uffi oil ties 
in oldon children. 

This soctioii has provided .an ov rvirw of tho typical 
procc’lutcs in the Initial st.^ps of a rlyslexics, iioiroloiicrl 
and psychiloUcaL assessment. Brief dcscrjption of sono 
inporta.nt stando.rdis "d tkSts h''s oiso been provide I, It is 
obvious that the proccclur. s and tools v'^ry accorlin-^ t: the 
children, their parents •^nd th.dr assessors. Bub the pro- 
ceduia^s aiil tools do ''llow for th; flexibility often neodod 
whon dcUin'f with others. They have stool the t.ast of nany 
years of Inpl Jiientation -nl apparently are neccssaiy for an 
adequate unlorst-anlin; of th^ child. 
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